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ABSTRACT
In 2014, the Object Management Group (OMG) published
the Case Management Modeling and Notation (CMMN) ver-
sion 1.0 specication, which is a new process modeling spec-
ication to complement its Business Process Modeling and
Notation (BPMN) specication. The declarative nature of
CMMN is intended to supplement the procedural perspec-
tive of BPMN. CMMN takes a data-centric view to process
modeling based on business artifacts to provide exibility for
knowledge workers, while retaining the advantages of busi-
ness process management (BPM) systems.
As far as the researchers are aware, this research is among
the rst contributions to the understanding of CMMN's method
complexity in the context of other process modeling nota-
tions. We used the meta-model-based method complexity
approach introduced by Rossi and Brinkkemper to evalu-
ate the method complexity of CMMN. The results were
compared with other popular process methods, including
BPMN, Unied Modeling Language (UML) Activity dia-
grams, and Event-driven Process Charts (EPC), all of which
have undergone similar evaluations by other researchers. The
initial results indicated that CMMN 1.0 compares favorably
with BPMN 1.2.
Categories and Subject Descriptors
D.2.2 [Design Tools and Techniques]; D.2.3 [Coding
Tools and Techniques]: Standards; D.10 [Design]: Rep-
resentation
General Terms
Measurement, Design, Human Factors, Standardization, The-
ory
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1. INTRODUCTION
This research evaluates the method complexity of the CMMN
1.0 specication [19] and compares it with other popular
process-modeling notations. Method complexity allows us
to compare modeling notations, and it is important, because
it is expected to aect the learnability, ease of use, and over-
all use of a method [21, 23]. CMMN promotes a data-centric
and declarative perspective to process modeling [11], hence,
it is important to understand how it compares with other
methods for modeling business processes, such as BPMN,
UML Activity diagrams, EPC, and others. BPMN, UML
Activity diagrams, and EPC are well-known process meth-
ods with modeling notations, and in this study we compared
specic versions of their specications to CMMN 1.0.
Our research is based on the CMMN 1.0 formal meta-
model described in the OMG specication [19]. Meta-
models are important, because they describe the expressive
power of a method by representing its vocabulary (i.e., con-
cepts and properties) and valid constructs (i.e., relationships
and roles) [23]. Most current process modeling notations are
described in their formal specications using UML meta-
models; that is the case for CMMN 1.0 [19] and BPMN 2.0
[18]. A small subset of the CMMN formal meta-model is
presented in Figure 1, showing a portion of the case class
diagram in UML. Other modeling notations like UML 2.4
[17] are also described using UML meta-models. As de-
scribed in [17] a model is an instance from a meta-model,
and there may be multiple levels of meta-modeling. For ex-
ample, standards organizations like the OMG rely on mul-
tiple levels of UML models to describe their formal spec-
ication. The meta-models for CMMN, BPMN, and UML
Activity diagrams are described using UML models. In turn,
models described in CMMN, BPMN, or UML Activity di-
agrams conform to the corresponding specication's UML
meta-model. In this research, we focused on the CMMN
1.0 formal meta-model as described in the specication [19]
using UML.
The method complexity comparison used in this research
was based on the meta-model method complexity metrics
introduced by Rossi and Brinkkemper in 1996 [23]; these
metrics have been used to compare several business process
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methods. They were used by Siau and Cao [24] in 2002 to
evaluate UML 1.4 [3, 14] and its techniques including UML
Activity diagrams. The same method complexity compari-
son was used to compare subsets of BPMN 1.2 [15] by In-
dulska et al. in 2009 [8]. Then, the work of Siau and Cao on
UML 1.4 was used by Recker et al. [21] in 2009 to compare
UML 1.4 Activity diagrams to BPMN 1.2. This produced a
corpus of evaluations that we used to compare with the the
CMMN notation.
Using Rossi and Brinkkemper [23] terminology, a pro-
cess modeling notation like CMMN is considered a method.
Methods can have multiple techniques, which correspond to
the multiple diagrams that can be created. For example,
UML is a method with multiple techniques including UML
Activity diagrams, UML Class diagrams, UML State-Chart
diagrams, etc. Both CMMN 1.0 and BPMN 1.2 have a sin-
gle technique; the case plan model for CMMN, and the busi-
ness process diagram for BPMN. However, the latest BPMN
2.0 has multiple techniques, including process diagrams, col-
laboration diagrams, conversation diagrams, and choreogra-
phy diagrams. In this study, we use Rossi and Brinkkem-
per's method complexity to compare specic versions of the
CMMN, BPMN, EPC methods, and the UML Activity dia-
gram technique.
Section 2 briey provides background information about
CMMN and its relationship with BPMN. Section 3 describes
the methodology used in this study to calculate CMMN's
model complexity. Section 4 describes our ndings in the
context of previous studies. Section 5 provides suggestions
for future research, and our conclusions are presented in
Section 6. Appendix A uses an example by Korherr [10]
to illustrate the four process modeling notations (i.e., UML
Activity diagrams, EPC, BPMN, and CMMN).
2. BACKGROUND
An organization uses process modeling to describe the
business processes to be automated by organizing the ac-
tivities that need to be performed to achieve a business
goal in the correct sequence. A business process model is
described in a visual manner and represents the way that
business representatives conduct the operation of a business
[1]. Currently, BPMN is one of the most popular and widely
used process modeling notation [20]. BPMN, as most pro-
cess modeling standards focus on the tasks or activities and
the control ow among them [7]. An example of a BPMN
model is shown in Figure 5.c. UML Activity diagrams and
EPCs are also common process modeling notations, and an
example of a process modeled on each is shown in Figures
5.a and 5.b.
Case management [5, 27], or case handling, was rst in-
troduced by Van Der Aalst and Berens in 2001 [29] and by
Reijers et al. [22] in 2003 to support the exibility required
by knowledge workers during a process and to help them bet-
ter process exceptions that may occur during that process.
Unlike workow, BPM and most other process methods that
focus on what should be done in a process, case management
focuses on what can be done to achieve the business goal of
the process [30].
In 2009, the Object Management Group (OMG) issued a
request for proposal (RFP) for the creation of a standard
modeling notation for use with case management [16] and
to serve as a complement to its BPMN specication. The
result of the OMG's eort was CMMN 1.0 [19], which was
published in 2014. The CMMN specication addresses the
case described in [29, 30, 22, 5, 27] with a data-centric ap-
proach based on business artifacts [11]. Case management as
dened by CMMN provides exibility to knowledge workers
with regards to what tasks or activities should be performed
and when they should be performed [7]. The main dierence
of CMMN from BPMN is the shift from procedural to declar-
ative models [11]. An example of a CMMN model is shown
in Figure 5.d.
The evaluation of method complexity for CMMN and its
comparison to BPMN are important topics, because CMMN
is designed to complement BPMN [16]. BPMN is widely
used; nevertheless, it has its fair share of critics. Some
researchers have criticized the BPMN 1.2 standard as be-
ing too complex for users. Zur Muehlen et al., 2007 [33]
concluded that BPMN has a complex modeling vocabulary.
Recker et al. [21] found BPMN 1.2 to be more complex
than UML 2.2. In order to deal with the complexity of
BPMN, some researchers have identied common subsets of
the BPMN notation that are in use today. In particular, Zur
Muehlen and Recker [32] have identied three subsets of the
BPMN notation in common use. These are a subset used by
the U.S. department of defense [28, 8], a subset of commonly
used BPMN constructs based on the analysis of 120 models
[8, 32], and a use case analysis of a truck dealership in the
U.S. [8, 31]. Those subsets were analyzed by [8], so we used
those subsets to compare BPMN with CMMN in this study.
Siau and Rossi [25] asserted that there are a large num-
ber of modeling methods, and new methods continue to be
created by practitioners and researchers. Siau and Rossi
described the problem as not the large number of model-
ing methods, but the lack of techniques for evaluating and
comparing those methods. They developed a comprehensive
review of the approaches for evaluating modeling methods.
Siau and Rossi provided four reasons to compare methods.
First, researchers need to understand the nature of the meth-
ods to classify, study, and improve them. Second, practition-
ers can use comparisons as a way to select between methods.
Third, method developers need to know the strengths and
weaknesses of the various methods to design better methods.
Four, as no method is suitable for all situations, comparison
can help to select the right method for a particular situa-
tion. Siau and Rossi's assessment of modeling methods is
applicable to process modeling methods.
There are at least three widely used process modeling
methods, EPC, UML Activity diagrams, and BPMN. These
modeling methods have overlapping functionality, and so,
most processes can be modeled using any of the three meth-
ods. In 2014, CMMN was added to the list of processing
modeling methods by the OMG. Historically, according to
Mendling [12], EPC was introduced in 1992 by Keller et al.
[9] and became popular in the 1990s as a conceptual busi-
ness process modeling language. UML Activity diagrams
appeared in 2001 in UML 1.4 intended to model organiza-
tional processes (i.e. workows) according to Dumas and
Hofstede [6]. In 2004, BPMN 1.0 was published as a graph-
ical notation to model business processes [4]. The authors
of BPMN evaluated several process modeling methods, in-
cluding EPC and UML Activity diagrams, and decided to
consolidate some of the ideas into BPMN 1.0 [4]. Because
of the overlapping functionality and although CMMN ad-
dresses the specic use case described in [29, 22, 5, 27]; it is
useful to compare these modeling methods.
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Siau and Rossi [25] categorized the evaluation techniques
into empirical and non-empirical techniques. Empirical eval-
uation techniques include surveys, laboratory experiments,
eld experiments, case studies, and action research. Non-
empirical evaluation techniques include feature comparison,
meta-model analysis, metrics analysis, paradigmatic anal-
ysis, contingency identication, ontological evaluation, and
approaches based on cognitive psychology. Using the Siau
and Rossi categorization, Rossi and Brinkkemper's [23] meta-
model-based method complexity is categorized as metrics
analysis, because it uses the method meta-model to com-
pute metrics that are used for comparison purposes.
3. METHODOLOGY
For this study, we used Rossi and Brinkkemper's [23] meta-
model-based method complexity that counts meta-model
objects and properties. The cumulative method complex-
ity C0(M) in this approach is a vector in three-dimensional
space, where the axes represent the count of objects n(OM),
the count of relationships n(RM), and the count of proper-
ties n(PM). This allows for the comparison of the dier-
ent vectors that correspond to the complexity C0(M) of the
methods being analyzed.
In this research, we were careful to indicate the versions
of the dierent specications being analyzed, because we
expect the method complexity to change from one version
of a specication to the next. We used BPMN version 1.2,
and UML Activity diagrams version 1.4, because they had
been studied by other researchers [8, 21, 24]. For EPC,
we used the evaluation done by Indulska et al. [8], which
used the version of EPC dened by Nuttgens and Rump
[13] and based their calculations on the meta-model created
by Becker et al. [2].
3.1 Meta-model-based method complexity
Rossi and Brinkkemper [23] recognized that most model-
ing methods are composed of techniques corresponding to
the type of diagrams that can be created in the method.
They formally dened the model of a technique in the ob-
ject, property, relationship, role (OPRR) modeling language
as a six-tuple MT = hO;P;R;X; r; pi, where,
 O is a nite set of object types.
 P is a nite set of property types.
 R is a nite set of relationship types.
 X is a nite set of role types.
 r is a mapping r : R !x j x 2 P(X  (P(O)  
fOg)) ^ n(x)  2	, where n(x) is the cardinality of x,
and P(O) is the power set of set O.
 p is a partial mapping p : NP ! P(O), where NP =
fO [R [Xg is the set of non-property types
A method is a set of techniques. Therefore, for Rossi and
Brinkkemper [23] the model of a method M is
MM =
[
T2M
MT
. They dened 17 metrics, 12 for techniquesMT and the rest
for the method itself MM. Indulska et al. [8], and Recker
et al. [21] used a small subset of Rossi and Brinkkemper's
metrics. We used the same subset that Indulska et al., and
Recker et al. used. That subset includes,
 n(OM) is the count of objects in the method, which
corresponds to the count of objects in all the tech-
niques
n(OM) =
X
T2M
n(OT )
 n(RM) is the count of relationships in the method,
which corresponds to the count of objects in all the
techniques
n(RM) =
X
T2M
n(RT )
 n(PM) is the count of properties in the method, which
corresponds to the count of properties in all the tech-
niques
n(PM) =
X
T2M
n(PT )
 C0(MT ) =
p
n(OT )2 + n(RT )2 + n(PT )2 is the com-
plexity of the technique
 C0(M) = pn(OM)2 + n(RM)2 + n(PM)2 is the cu-
mulative complexity of the method.
Note that by denition the complexity of a technique C0(MT )
can be compared to the cumulative complexity of a method
C0(M). In our research, we compared the UML technique
for Activity diagrams, with the methods for EPC, BPMN,
and CMMN. Hence we treated UML Activity diagrams as a
method. CMMN contains a single technique (i.e. case plan
model), therefore MM = MT , n(OM) = n(OT ), n(RM) =
n(RT ), and n(PM) = n(PT ).
In their work, Rossi and Brinkkemper [23] used the OPRR
modeling language as implemented in MetaEdit [26] to model
the methods to be analyzed. However, later studies con-
ducted by Indulska et al. [8] and Recker et al. [21] were
based on UML meta-models instead of OPRR meta-models.
Therefore, in order to produce results comparable with pre-
vious evaluations [8, 21, 24], we used the meta-model method
complexity metrics of Rossi and Brinkkemper, but we explic-
itly identied and followed the approach used by Indulska
et al. This allowed us to use the normative CMMN meta-
model described using UML class diagrams in the CMMN
specication [19]. In addition, to avoid confusion and to be
consistent with Rossi and Brinkkemper, UML meta-model
classes are referred to as objects, and attributes are referred
to as properties for the purposes of this study.
There are some dierences between the meta-model-based
method complexity as dened by Rossi and Brinkkemper
[23] and how it was applied by Indulska et al. [8]. First,
as noted above, Rossi and Brinkkemper used OPRR, and
Indulska et al. used UML. In particular, Indulska et al.
developed a UML meta-model of BPMN 1.2 for their re-
search, because the BPMN 1.2 specication [15] did not de-
scribes a normative UML meta-model. Second, Rossi and
Brinkkemper described a set of 17 complexity metrics for
both techniques in a method and for the method itself. Be-
cause BPMN 1.2 contains a single technique i.e., business
process diagrams, Indulska et al. used a smaller subset
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that focused on the total cumulative method complexity of
a method C0(M). Third, Indulska et al. introduced the
concept of full and concrete notation for BPMN 1.2. The
full notation consists of the objects, relationships, and prop-
erties from the notation meta-model, and the concrete no-
tation consists of the objects, relationships, and properties
derived from the graphical notation. We focused on the full
notation in this study, in accordance to Rossi and Brinkkem-
per, who used a simple, conceptual complexity to compare
methods based on the meta-model.
3.2 Counting principles
After careful analysis of the meta-model and the approach
used by Indulska et al. [8], we identied the following count-
ing principles to be used for specications described in UML
meta-models:
1. The count of objects includes all of the abstract classes.
2. The count of properties excludes references to other
classes.
3. The count of properties includes all objects and rela-
tionship properties.
4. The count of properties excludes tool-generated prop-
erties. The meta-model used in Indulska et al. was
developed for their research, hence it did not include
tool-generated properties.
5. Enumerations are not counted.
3.3 CMMN analysis
Using the counting principles above, we created Table 1
with the resulting objects and their properties for CMMN
1.0. The data were extracted from the CMMN 1.0 specica-
tion [19]. As an example Figure 1 shows part of the CMMN
class diagram and using the counting principles; in Table 1
we included CMMNElement, Case, Role, Stage, and CaseP-
arameter as objects. We also included properties name for
Case, name for Role, and description for CMMNElement.
The Id in CMMNElement is a tool-specic property, be-
cause it should be generated by the implementing tool, and
therefore it does not appears in Table 1. In CMMN, we iden-
tied 11 tool-generated properties and removed them from
the count. Examples of tool-generated properties in CMMN
are Id, exporter, exporterVersion, and expressionLanguage,
which are expected to be populated by the tool implement-
ing the specication.
Table 2 provides the resulting relationships and their prop-
erties for CMMN 1.0. The data were extracted from the
CMMN 1.0 specication [19]. As described by the count-
ing principles, all of the CMMN meta-model classes are in-
cluded, but only the properties that are expected to be pro-
vided by a user, and not provided by the tool.
Relationships in CMMN are challenging for this analysis,
because there is a single relationship connector (dashed line)
in the CMMN notation, and it is optional. In CMMN, the
connector is used in two situations. First, it is used option-
ally to indicate event propagation represented in the meta-
model by the OnPart, of which there are three classes, one
abstract class and two concrete classes. Figure 2 shows an
example of the event propagation notation between a case
le item and a task. Second, the same connector dashed line
is used for an expanded planning table in a human task. In
Table 1: CMMN 1.0 Objects and properties
Objects OM Properties PM
CMMNElement description
Denitions name
Import location
CaseFileItemDenition denitionType
CaseFileItemDenition name
CaseFileItemDenition structureRef
Property name
Property type
Case name
Role name
CaseFile
CaseFileItem multiplicity
CaseFileItem name
EventListener
Milestone
PlanItemDenition name
TimerEventListener timerExpression
StartTrigger
CaseFileItemStartTrigger standardEvent
PlanItemStartTrigger standardEvent
UserEventListener
PlanFragment
PlanItem name
Sentry name
IfPart
Expression body
Stage autoComplete
TableItem
DiscretionaryItem
ApplicabilityRule name
Task isBlocking
ProcessParameter
Parameter name
ParameterMapping
CaseParameter
HumanTask
ProcessTask
Process
CaseTask
PlanItemControl
ManualActivationRule name
RequiredRule name
RepetitionRule name
Table 2: CMMN 1.0 Relationships and properties
Relationships RM Properties PM
OnPart
CaseFileItemOnPart standardEvent
PlanItemOnPart standardEvent
PlanningTable
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Figure 1: Portion of the CMMN Case class diagram
Figure 2: Event propagation notation between a
case le item and a task
that situation, the connector is used to connect the human
task to the discretionary items contained in the planning ta-
ble. Figure 3 is an example of an expanded planning table in
a human task containing two discretionary tasks. However,
planning tables can also be used in stages, in which case the
connector is never used. CMMN does not have an object
in the meta-model to indicate the second situation. There
is no object that represents the connection of an expanded
table in a human task to its discretionary items. In Table 2,
we decided to count the planning table as a relationship to
account for that situation.
Having identied the appropriate set of objects, relation-
ships, and properties using an approach similar to that of
Indulska et al. [8] by using the derived counting principles,
we proceeded to use Rossi and Brinkkemper's [23] method
complexity calculations by counting cells in the tables that
were lled. Based on Table 1, there are 39 non-duplicated
object types n(OM) in the CMMN method. Based on Table
2, there are four non-duplicated relationship types n(RM).
Based on Tables 1 and 2, there are 28 properties n(PM).
Figure 3: Planning table in a human task containing
two discretionary tasks
Figure 4: Object-Relationship-Property cube for
process modeling notations
Therefore, the calculated cumulative method complexity C0(M)
for CMMN 1.0 was C0(M) =pn(OM)2 + n(RM)2 + n(PM)2 =p
392 + 42 + 282 = 48:18.
4. FINDINGS
Table 3 shows the CMMN 1.0 method complexity in the
context of other popular process notations. The table is or-
ganized based on the cumulative method complexity C0(M).
For benchmark purposes, the methods included were re-
ported by Siau and Cao [24], and Indulska et al. [8] using
the BPMN 1.2 subsets identied by Zur Muehlen et al. [31,
32, 33].
Figure 4 shows the data from Table 3 in a three dimen-
sional cube, similar to the cubes used by Rossi and Brinkkem-
per [23]. The lines are plotted starting in the (x; y) plane
(properties, relationships) and indicates the number of ob-
jects i.e., starting from the point
 
n(PM); n(RM); 0

with
a length of n(OM). We labeled the lines with the corre-
sponding method name from Table 3. However, for space
reasons we abbreviated BPMN Case Study to BPMN C.S.,
BPMN Frequent Use to BPMN F.U., and UML Activity
diagrams to UML A.D. We also added the cumulative com-
plexity C0(M) value, which by denition corresponds to the
magnitude of the vector
 
n(OM); n(RM); n(PM)

.
4.1 Implications
A calculated, cumulative complexity of 48.18 for CMMN
1.0 indicates that it is more complex than EPC, which has a
cumulative complexity of 19.26, and UML 1.4 Activity dia-
grams, which has a cumulative complexity of 11.18, but less
complex than BPMN 1.2, which has a cumulative complex-
ity of 169.07. Figure 4 clearly shows how BPMN 1.2 makes
extensive use of properties, relationships, and objects; much
more than all the other methods. As indicated by Rossi and
Brinkkemper [23], this may also indicate that BPMN 1.2
is more expressive than CMMN 1.0, which in turn may be
more expressive than EPC and UML 1.4 Activity diagrams.
The results are encouraging, as they may indicate that
CMMN should be simpler to learn than BPMN. As intended
by Rossi and Brinkkemper [23], these results should be val-
idated by empirical studies. Although empirical validation
of the results is needed practitioners that nd BPMN di-
cult to use may want to explore CMMN as an alternative for
knowledge workers intensive processes that follows the use
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Table 3: Method complexity comparison
Objects Relationships Properties Cumulative Complexity
Method n(OM) n(RM) n(PM) C0(M)
BPMN 1.2FULL [8] 90 6 143 169.07
BPMN 1.2 DoDFULL [28, 8] 59 4 112 126.65
BPMN 1.2 Case StudyFULL [8, 31] 36 5 81 88.78
BPMN 1.2 Frequent UseFULL [8, 32] 21 4 59 62.75
CMMN 1.0 39 4 28 48.18
EPCFULL [8] 15 5 11 19.26
UML 1.4 Activity diagrams [24] 8 5 6 11.18
cases identied by Clair et al. [5], Swenson [27], Van Der
Aalst and Berens [29], and by Reijers et al. [22].
The reliability and validity of the comparisons may be
compromised by the mix of the meta-models and counting
principles involved. We were careful to follow the original
approach described by Rossi and Brinkkemper [23], and we
adjusted it to compare the results with the work done by
Siau and Cao [24], Indulska et al. [8], and Recker et al. [21].
In the process, it was noted that Rossi and Brinkkemper [23]
and Siau and Cao [17] used OPRR meta-models to compare
their results with Rossi and Brinkkemper results; Indulska
et al. [8] used an UML meta-model; and Recker et al. [21]
used the two meta-models. For CMMN 1.0 [19], we used the
normative UML meta-model from the specication.
5. FUTURE RESEARCH
Future work in this area should start by calibrating the
meta-model method complexity proposed by Rossi and Brinkkem-
per [23] to the UML meta-model. This is important, because
organizations, e.g., the OMG, are currently using the UML
meta-model to describe process modeling methods. The
work of Rossi and Brinkkemper used the OPRR method's
modeling language as implemented in MetaEdit [26] to de-
scribe meta-models. However, most of the modern methods,
including most of those described in this paper, use UML to
describe their meta-models. The use of UML introduces
new nuances to the meta-models that were not present in
OPRR. Therefore, we suggest that research be conducted
to calibrate Rossi and Brinkkemper's approach to UML. In
addition, it will be important to be explicit on how to con-
sistently count the objects, relationships, and properties for
UML models. In accordance with Rossi and Brinkkemper,
enhancing UML's tools to automatically generate the met-
rics could be benecial.
Standard specications evolve and seem to become more
complex over time; therefore, we carefully identied the ver-
sion of the specication. The calculations for UML Activity
diagrams and BPMN, done by Siau and Cao [24] and Indul-
ska et al. [8], were based on early versions of those specica-
tions. For example, the latest version of BPMN is 2.0 [18],
which includes multiple techniques (i.e., process diagrams,
collaboration diagrams, conversation diagrams, and chore-
ography diagrams), while BPMN 1.2 described a single tech-
nique. Therefore, after Rossi and Brinkkemper's approach is
recalibrated for UML, and solid guidelines are created based
on it, future research to calculate method complexity for the
latest versions of the specications should be conducted.
Another venue for future research is to identify subsets
of the CMMN notation. As process modelers begin to use
CMMN, it will be useful to identify the subsets of the spec-
ication that start to emerge, similar to the work of Zur
Muehlen et al. [31, 32, 33] for BPMN 1.2.
Following Rossi and Brinkkemper [23] suggestion, an em-
pirical validation of this research should be conducted. The
meta-model-based method complexity approach proposed
by Rossi and Brinkkemper and used in this research pro-
vides an analysis of the conceptual part of the techniques
and methods; but it should be empirical validated.
6. CONCLUSIONS
This exploratory research is among the rst contributions
to the understanding of CMMN's complexity in the con-
text of other process modeling methods. We analyzed the
method complexity of CMMN 1.0 using the approach pro-
posed by Rossi and Brinkkemper [23]. In order to compare
the results to other popular process modeling methods, we
adjusted the approach to match the work done by Indulska
et al. [8]. Then, we compared the CMMN 1.0 results with
the results obtained by Siau and Cao [24], Indulska et al.
[8], and Recker et al. [21]. Based on our ndings, CMMN
holds much promise, as the data indicates it compares fa-
vorably to BPMN. We suggest that future research include
the calibration of the approach to UML-based meta-models,
and empirical validation of this research.
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APPENDIX
A. PROCESS MODELING NOTATION EX-
AMPLES
For illustration purposes, we use a simple insurance claim
process described by Korherr [10] to show an example of
the four process modeling notations evaluated during this
study. The very simple example is designed for illustration
purposes only and does not reect the complexity of a real
insurance claim process. The example involves seven human
activities (record the claim, calculate payment, contact the
garage, check customer history, review results, pay for the
damage, and do not pay for the damage). Korherr modeled
the example in UML Activity diagram (Figure 5.a), EPC
(Figure 5.b), and BPMN (Figure 5.c).
We developed a CMMN version of Korherr's example (Fig-
ure 5.d). Note that UML Activity diagram and BPMN are
procedural, while EPC and CMMN are events driven nota-
tions. In this example, very little of the CMMN modeling
notation was required. In CMMN, the seven human activi-
ties are modeled using human tasks (rounded rectangles with
a human icon in the upper left corner) with entry criteria
(diamond icon). In addition, a case le item representing
the claim document was modeled, and connector (dashed
line) representing event propagation between case le item
and entry criteria was also used.
Figure 5: Example of a simple insurance claim process in four process notations
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